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WHAT IS CLAIMED IS: 

1 1 . A method for finding a path in a network, wherein said network 

2 comprises a plurality of nodes and a plurality of links and each one of said plurality of 

3 nodes is coupled to at least one other of said plurality of nodes by at least one of said 

4 plurality of links, comprising: 

5 generating at least one path cost data set, said path cost data set representing a 

6 path cost between a root node of said nodes and destination node of 

7 said nodes, wherein said path begins at said root node and ends at said 

8 destination node; and 

9 accessing said at least one path cost data set wherein 

10 said generating and said accessing are performed in such a manner that 

11 a minimum-hop path and a minimum-cost path can be 

12 determined from said at least one path cost data set, 

13 said minimum-hop path represents a path between said root node and 

14 said destination node having a minimum number of hops, and 

15 said minimum-cost path represents a path between said root node and 

16 said destination node having a minimum cost. 

1 2. The method of claim 1 , further comprising: 

2 storing said at least one path cost data set in a path storage area such that said 

3 at least one path cost data set can be accessed to determine said 

4 minimum-hop path and said minimum-cost path. 

1 3. The method of claim 2, further comprising: 

2 allocating said path storage area in a data structure that facilitates said access 

3 to determine said minimum-hop path and said minimum-cost path. 

1 4. The method of claim 1, further comprising: 

2 storing said at least one path cost data set in a data structure, wherein 

3 said data structure is a two-dimensional array of entries arranged in a 

4 plurality of rows and a plurality of columns, 
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5 each one of said rows in said data structure corresponds to one of said 

6 plurality of nodes, and 

7 each one of said columns in said data structure corresponds to a given 

8 hop count. 

1 5. The method of claim 4, further comprising: 

2 determining said minimum-hop path to said destination node by: 

3 traversing a one of said rows corresponding to said destination node 

4 from a first column of said columns to a second column of said 

5 columns, and 

6 storing path information representing said minimum-hop path while 

7 traversing said data structure from said second column to said 

8 first column, said second column being a first one of said 

9 columns encountered when traversing said one of said rows 

10 from said first column to said second column having non- 

1 1 default cost entry. 

1 6. The method of claim 5, wherein said first column corresponds to said 

2 root node. 

1 7. The method of claim 4, further comprising: 

2 determining said minimum-cost path to said destination node by: 

3 identifying a minimum-cost column of said columns, said minimum- 

4 cost column having a lowest cost entry of all of said columns in 

5 a one of said rows corresponding to said destination node, and 

6 storing path information representing said minimum-cost path while 

7 traversing said data structure from said minimum-cost column 

8 to a first column of said columns. 

1 8. The method of claim 7, wherein said first column corresponds to said 

2 root node. 
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9. A method onfinding a path in a network comprising: 
creating a path table, \vherein: 

said path table comprises a first number of rows and a second number 
of columns, 

said network comprises a plurality of nodes and a plurality of links, 
each one of said plurality pf ^odes is coupled to at least one other of 
said plurality ofy^de^By'at least one of said plurality of links, 



and 

said path begins at a^oot n^de 
processing each row in a first coli 
processing each/ow in said 
columns resulting in said first c 



said plurality of nodes; 
of said second number of columns, said 
;t column of said second number of 
containing corresponding first 



connectivity information; and 
processing each remaining column, wherei 

said each remaining column is a one oY said second number of columns 

other than said first column, and^ 
said processing each remaining column resulting in said first column 
containing corresponding subsequen\connectivity information 



10. The methodSpf claim 9, wherein said processing said each row in said 
first column of said second n\mber of columns comprises: 

for said each row in sai& first column of said second number of columns, 

wherein a selectedWde of said plurality of nodes corresponds to said 
row in said first coli 

if said selected node i^a neighbor of said root node, 

storing a first link cost in a first cost entry, wherein 
said first link cost is a link cost of a first one of said plurality of 
links, 

said first one of said plurality of links is between said root node and 
said selected node, 
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1 2 said first cost entry is a cost entry of said row in said first column, 

13 storing a root node identifier in a first previous node entry, 

14 wnerein said root node identifier represents said root 

1 5 nook and said first previous node entry is a previous 

1 6 t node mitry of said row in said first column, and 

^ C\^S\ storing a nodeVientifier representing said selected node in a 

1 8 A^y storage airea, 

19" else, \ 

20 storing a maximum Ncost value in said first cost entry, and 

21 storing a null value ii^aid first previous node entry. 

1 11. The method of claim 1 0, wherein said processing said each remaining 

2 column comprises: 

3 for said each remaining column, 

4 if said storage area is not empty, 

5 copying each row of a preceding column to a corresponding 

6 row of said remaining column, said preceding column 

7 being a one of said second number of columns other 

8 than said remaining column, 

9 for each stored node identifier, said stored node identifier being 

10 stored in said storage area and corresponding to a 

1 1 current node of said plurality of nodes, 

1 2 removing said stored node identifier from said storage area, 

1 3 for each neighboring node, said neighboring node being a neighbor 

14 of said current node, 

1 5 adding a neighboring link cost to a preceding path cost in order 

16 to yield an alternate path cost, wherein 

1 7 said neighboring link cost is a link cost of a second one of 

1 8 said plurality of links, said second one of said 

1 9 plurality of links being between said current node 

20 and said neighboring node, and 
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21 said preceding path cost is a cost value stored in a cost entry 

22 of a row of said preceding column, said row of said 

23 preceding column corresponding to said current 

24 node, 

25 if said alternate path cost is less than a cost value stored in a 

26 current cost entry, 

27 storing said alternate path cost in said current cost entry, 

28 said current cost entry being a cost entry of a row of 

29 said remaining column, said row of said remaining 

30 column corresponding to said neighboring node, 

3 1 storing a node identifier representing said current node in a 

32 previous node entry of said row of said remaining 

33 column, and 

34 storing a node identifier representing said neighboring node 

35 in said storage area. 

1 12. The method of claim 1 1, further comprising: 

2 identifying said root node, wherein said root node stores a topology database 

3 comprising: 

4 connectivity information regarding which ones of said plurality of 

5 nodes are coupled to which other ones of said plurality of 

6 nodes, and 

7 a link cost for each one of said plurality of links. 

1 13. The method of claim 12, further comprising: 

2 generating said topology database by: 

3 for each one of said plurality of nodes, 

4 identifying, at least one neighboring node that is a neighbor of 

5 said each one of said plurality of nodes and at least one 

6 neighboring link that couples said at least one 

7 neighboring node to said each one of said plurality of 

8 nodes, wherein said plurality of nodes includes said at 



509334 v3 



-70- 



• i^fcprney Docket No.: 
M-7165-1PUS 

9 least one neighboring node and said plurality of links 

10 includes said at least one neighboring link, 

1 1 determining a link cost for each one of said at least one 

1 2 neighboring link, and 

13 storing said link cost at said each one of said plurality of nodes; 

14 and 

1 5 distributing said connectivity information for each one of said plurality of 

16 nodes to other of said plurality of nodes. 

1 14. The method of claim 13, wherein said link cost is a physical length of a 

2 corresponding one of said plurality of links. 

1 15. The method of claim 13, wherein said link cost is a bandwidth of a 

2 corresponding one of said plurality of links. 

1 16. The method of claim 1 1 3 wherein said first number is equal to a 

2 number of nodes in said plurality of nodes. 

1 17. The method of claim 11, wherein each one of said second number of 

2 columns corresponds to a number of hops. 

1 18. The method of claim 17, wherein said number of hops is equal to a 

2 maximum number of hops. 

1 19. The method of claim 18, wherein said maximum number of hops is a 

2 maximum number of hops possible when using said method. 

1 20. The method of claim 18, wherein said maximum number of hops is a 

2 maximum number of hops selected by a user. 

1 21 . The method of claim 1 1 , wherein said each neighboring node is one of 

2 . said plurality of nodes that is a neighbor of said current node. 
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1 22. The method of claim 1 1 , wherein said stored node identifier is already 

2 stored in said storage area at a time when processing of said remaining column is 

3 begun. 

1 23. The method of claim 1 1 , wherein said preceding path cost is a cost of a 

2 path between said root node and said current node. 

1 24. The method of claim 1 1 , wherein said storage area is a queue. 

1 25. The method of claim 1 1 , further comprising: 

2 selecting a destination node from said plurality of nodes, said destination node 

3 being a one of said plurality of nodes other than said root node; and 

4 determining a minimum number of hops between said root node and said 

5 destination node by 

6 setting said minimum number of hops to one, and 

7 for each one of said second number of columns, incrementing said 

8 minimum number of hops by one if a cost entry in a row of said 

9 one of said second number of columns is equal to said 

10 maximum cost value, said row of said one of said second 

1 1 number of columns corresponding to said destination node. 

1 26. The method of claim 1 1 , further comprising: 

2 selecting a destination node from said plurality of nodes, said destination node 

3 being a one of said plurality of nodes other than said root node; and 

4 determining a minimum cost of said path, said path being between said root 

5 node and said destination node, by searching a one of said first number 

6 of rows corresponding to said destination node for a one of said second 

7 number of columns having a smallest cost entry of cost entries of said 

8 second number of columns in said one of said first number of rows. 

1 27. The method of claim 1 1 , wherein each one of said first number of rows 

2 corresponds to a one of said plurality of nodes. 



509334 v3 



-72- 



• ^fctorney Docket No. 
M-7165-1PUS 

1 28. The method of claim 1 1 , wherein each one of said second number of 

2 columns corresponds to a corresponding number of hops from said root node and said 

3 second number of columns is arranged in a monotonically increasing order with 

4 regard to said number of hops. 

1 29. The method of claim 27, wherein said preceding column corresponds 

2 to a number of hops that is one hop less than a number of hops corresponding to said 

3 remaining column. 

1 30. The method of claim 28, further comprising: 

2 selecting a destination node from said plurality of nodes, said destination node 

3 being a one of said plurality of nodes other than said root node; and 

4 determining a minimum number of hops between said root node and said 

5 destination node by 

6 counting a number of columns from said first column to a first non- 

7 maximum-cost column, inclusive, said first non-maximum-cost 

8 column being a first one of said second number of columns for 

9 which a cost entry in a one of said first number of rows 

10 corresponding to said destination node is not said maximum 

1 1 cost value. 

1 31. The method of claim 28, further comprising: 

2 selecting a destination node from said plurality of nodes, said destination node 

3 being a one of said plurality of nodes other than said root node; 

4 storing a destination node identifier in said path storage area, said destination 

5 node identifier representing said destination node; 

6 setting a current node identifier to said destination node identifier; and 

7 for each intermediate column, proceeding from a first non-maximum-cost 

8 column to said first column, wherein 
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9 said intermediate column is a one of said second number of 

10 columns between said first column and said first non- 

1 1 maximum-cost column, inclusive, and 

12 said first non-maximum-cost column is a first one of said 

13 second number of columns, when proceeding from said 

14 first column to said first non-maximum-cost column, for 

1 5 which a cost entry in a row corresponding to said 

16 destination node is not said maximum cost value, 

17 storing, in said path storage area, a previous node identifier stored in a 

18 previous node entry of a row of said intermediate column, 

19 wherein said row of said intermediate column corresponds to a 

20 one of said plurality of nodes represented by said current node 

21 - - identifier, and 

22 setting a current node identifier to said previous node identifier. 

1 32. The method of claim 28, further comprising: 

2 selecting a destination node from said plurality of nodes, said destination node 

3 being a one of said plurality of nodes other than said root node; 

4 storing a destination node identifier in said path storage area, said destination 

5 node identifier representing said destination node; 

6 setting a current node identifier to said destination node identifier; 

7 searching a one of said first number of rows corresponding to said destination 

8 node for a minimum path-cost column, wherein 

9 said minimum path-cost column is a one of said second number of 

10 columns having a smallest cost entry of said second number of 

1 1 columns in said one of said first number of rows; and 

12 for each intermediate column, proceeding from said minimum path-cost 

13 column to said first column, wherein said intermediate column is a one 

14 of said second number of columns between said first column and said 

1 5 minimum path-cost column, inclusive, 

16 storing, in said path storage area, a previous node identifier stored in a 

17 previous node entry of a row of said intermediate column, 
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1 8 wherein said row of said intermediate column corresponds to a 

19 one of said plurality of nodes represented by said current node 

20 identifier, and 

21 setting a current node identifier to said previous node identifier. 

1 33. The method of claim 11, wherein said link cost is a physical length of a 

2 corresponding one of said each one of said at least one neighboring links. 

1 34. The method of claim II, wherein said link cost is a bandwidth a 

2 corresponding one of said each one of said at least one neighboring links is configured 

3 to carry. 

1 35. The method of claim 11, wherein: 

2 said storing said node identifier representing said current node in said previous 

3 node entry of said row of said remaining column further comprises: 

4 storing a node identifier stored in a next node entry of said row of said 

5 preceding column in a next node entry of said row of said 

6 remaining column; and 

7 said method further comprises: 

8 for each row in said first column, 

9 if said corresponding node is a neighbor of said root node, 

10 storing a node identifier representing said corresponding node in a 

1 1 first next node entry, wherein said first next node entry is a 

12 next node entry of said row in said first column, and 

13 else, 

14 storing a null value in said first next node entry. 

1 36. A method of finding path in a network comprising: 

2 creating a path vector, wheremyA 

3 said path vector compiisfesV first number of rows, 

4 • said network compr/ses a murality of nodes and a plurality of links, 
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5 each one of said plWality of nodes is coupled to at least one other of 

6 said plurality of nodes by at least one of said plurality of links, 

7 and \ . 

8 said path begins at a rVotVode of said plurality of nodes; 

9 for a first hop of a maximurfprumWr of hops, processing each row in said first 

10 number of rows for saidVrsrJiop, a selected node of said plurality of 

1 1 nodes corresponding to saki row; 

12 for each remaining hop of said maximum number of hops, processing said 

1 3 each row in said first numberc>f rows for said each remaining hop; 

1 37. The method of claim 36, wherein said processing each row in said first 

2 number of rows for said fflrst hop comprises: 

3 for said first hop of\said maximum number of hops, 

4 for each rowVn said first number of rows, a selected node of said 

5 plurality of nodes corresponding to said row, 

6 if said selected node is a neighbor of said root node, 

storing a first link cost in a first cost entry, wherein 

link, 

N/\i0 said first one of said plurality of links is between said root node 

) 1 1 and said selected node, and 

12 said first cost qntry is a cost entry of said row, and 

13 storing a node identifier representing said selected node in a 

14 storage area, \ 

1 5 else \ 

16 storing a maximum cosnvalue in said first cost entry. 

38 * The method of claim 37, wher^n said processing said each row in said 

2 first number of rows for said each remaining hop comprises: 

3 for said each remaining hop of said maximum number of hops, 

4 if said storage area is not empty, 
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5 for each stored node identifier, said stoied node identifier being 

6 stored in said storage area andyrepresenting a current 

7 node of said plurality of nodes, removing said stored 

/ 

8 node identifier from said storage area, 

9 for each neighboring node, said neighboring node being a neighbor 

10 of said current node, / 

1 1 adding a neighboring link cost to a preceding path cost in order 

12 to yield an alternate path cost, wherein 

I 

1 3 said neighboring link cost is a link cost of a second one of 

I 

14 said plurality of links, said second one of said 

1 5 plurality of links being between said current node 

1 6 and said neighboring node, and 

17 said preceding path cost isja cost value stored in a cost entry 

18 of a row of said first number of rows corresponding 

19 to said current ncjlle, 

20 if said alternate path cost is less than a cost value stored in a 

21 current cost entry, j 

22 storing said alternate path cost in said current cost entry, 

23 said current colt entry being a cost entry of a row of 

24 said first numlfer of rows corresponding to said 

25 neighboring node, 

26 storing a node identifier representing said current node in a 

27 previous nqcle entry of said row of said first number 

28 of rows corresponding to said neighboring node, and 

29 storing a node identifier representing said neighboring node 

30 in said storage area. 

1 39. The method of claim 3 8,|^ierein said first number is equal to a 

2 number of nodes in said plurality of nodes. 

1 40. The method of claim 38, wherein said first maximum number of hops 

2 is a maximum number of hops possible in said network. 



-77- 

509334 v3 



•orney Docket No.: 
' M-7165-1PUS 



41 . The method of claim 38, wherein said maximum number of hops is a 
maximum number of hops selected by a user. 



42. The method of claim 38, wherein said each ijeighboring node is a one 
of said plurality of nodes that is a neighbor of said current node. 



43. The method of claim 38, wherein said stored node identifier is already 
stored in said path storage area at a time when processingjof said remaining column is 
begun. 

44. The method of claim 38, wherein said preceding path cost is a cost of a 
path between said root node and said current node. i 

I 

45. The method of claim 38, wherein said storage area is a queue. 

46. A computer system comprising: 
a processor coupled to a network, wherein said network comprises a plurality 

of nodes and a plurality of links andj^ach one of said plurality of nodes 

is coupled to at least one other of said plurality of nodes by at least one 

of said plurality of links; ! 
computer readable medium coupled to sai'd processor; and 
computer code, encoded in said computer readable medium, configured to 

cause said processor to find a path in said network by virtue of being 

configured to cause said processor to: 

generate at least one path cost flata set, said path cost data set 

representing a path cost between a root node of said nodes and 
destination node of said nodes, wherein said path begins at said 
root node and ends at said destination node; and 

access said at least one patn cost data set wherein 



said generating anc 
manner thai 



said accessing are performed in such a 
a minimum-hop path and a minimum-cost 
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path can be determined from said at least one path cost 

data set, / 
said minimum-hop path represents a path between said root 

node and said destination nod^f having a minimum 

number of hops, and 
said minimum-cost path represents af path between said root 

node and said destination node having a minimum cost. 

47. The computer system of claim 46, wherein said computer code is 
further configured to cause said processor to: / 

store said at least one path cost data set in a path storage area such that said at 
least one path cost data set can be accessed to determine said 
minimum-hop path and said minimum-cost path. 

48. The computer system of claim 47,/wherein said computer code is 
further configured to cause said processor to: 

allocate said path storage area in a data^structure that facilitates said access to 
determine said minimum-hop path and said minimum-cost path. 



49. The computer system of claim 46, wherein said computer code is 
further configured to cause said processorao: 

store said at least one path cost data set in a data structure, wherein 

said data structure is a wo-dimensional array of entries arranged in a 

plurality of rows and a plurality of columns, 
each one of said rows in said data structure corresponds to one of said 

plurality oMiodes, and 
each one of said yolumns in said data structure corresponds to a given 
hop cov 
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1 50. The computer system of claim 49, wherein saijl computer code is 

2 further configured to cause said processor to: 

3 determine said minimum-hop path to said destination node by virtue of being 

4 configured to cause said processor: 

5 traverse a one of said rows coiTesponding/to said destination node from 

6 a first column of said columns to/a second column of said 

7 columns, and 

8 store path information representing sai# minimum-hop path while 

9 traversing said data structure $om sa id second column to said 

10 first column, said second column being a first one of said 

1 1 columns encountered when traversing said one of said rows 

12 from said first column to spd second column having non- 

1 3 default cost entry. 

1 51. The computer system of claim p0, wherein said first column 

2 corresponds to said root node. 

1 52. The computer system of claim 49, wherein said computer code is 

2 further configured to cause said processor to: 

3 determine said minimum-cost pap to said destination node by virtue of being 

4 configured to cause saidrprocessor: 

5 identify a minimum-copt column of said columns, said minimum-cost 

6 column having a lowest cost entry of all of said columns in a 

7 one of said r<Avs corresponding to said destination node, and 

8 store path information representing said minimum-cost path while 

9 traversing said data structure from said minimum-cost column 
10 to a first eolumn of said columns. 

1 53. The computer py stem of claim 52, wherein said first column 

2 corresponds to said root noc 
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1 54. A computer program product for finding a path in said network, 

2 wherein said network comprises a plurality of nodes and ^plurality of links and each 

3 one of said plurality of nodes is coupled to at least one other of said plurality of nodes 

4 by at least one of said plurality of links and said computer program product is encoded 

5 in computer readable media and comprising: / 

6 a first set of instructions, executable on a computer system, configured to 

7 generate at least one path cost data set, said path cost data set 

8 representing a path cost between a root node of said nodes and 

9 destination node of said nodes, wherein said path begins at said root 

10 node and ends at said destination node; and 

/ 

1 1 a second set of instructions, executable on said computer system, configured to 

12 access said at least one path cost/data set wherein 

13 said generation and said access Jire performed in such a manner that a 

1 4 minimum-hop path and' a minimum-cost path can be 

1 5 determined from said at least one path cost data set, 

16 said minimum-hop path represents a path between said root node and 

17 said destination node having a minimum number of hops, and 

18 said minimum-cost path represents a path between said root node and 

1 9 said destination nolle having a minimum cost. 

1 55. The computer program product of claim 54, further comprising: 

2 a third set of instructions, executable on said computer system, configured to 

3 store said at least one path cost data set in a path storage area such that 

4 said at least one path .cost data set can be accessed to determine said 

5 minimum-hop path and said minimum-cost path. 

1 56. The computer pro^m product of claim 55, further comprising: 

2 a fourth set of instruction!, executable on said computer system, configured to 

3 allocate said pathlstorage area in a data structure that facilitates said 

4 access to determine said minimum-hop path and said minimum-cost 

5 path. j- 
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1 57. The computer program product of claim 54/further comprising: 

2 a third set of instructions, executable on said computer system, configured to 

3 store said at least one path cost data set m a data structure, wherein 

4 said data structure is a two-dimensional array of entries arranged in a 

5 plurality of rows and a plurality of columns, 

6 each one of said rows in said data structure corresponds to one of said 

7 plurality of nodes, and / 

8 each one of said columns in said data structure corresponds to a given 

1 58. The computer program product' of claim 57, further comprising: 

2 a fourth set of instructions, executable on said computer system, configured to 

3 determine said minimum-hop path to said destination node, said fourth 

4 set of instructions comprising: 

5 a first subset of instructions, executable on said computer system, 

II 

6 configured to traverse a one of said rows corresponding to said 

/ 

7 destination node from a first column of said columns to a 

/ 

8 second column of said columns, and 

9 a second subset of instructions, executable on said computer system, 

1 0 configured to store path information representing said 

1 1 minimum-hop path while traversing said data structure from 

12 said second icolumn to said first column, said second column 

1 3 being a first one of said columns encountered when traversing 

14 said one oi said rows from said first column to said second 

1 5 column having non-default cost entry. 

1 59. The computer program product of claim 58, wherein said first column 

2 corresponds to said root node. 
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1 60. The computer program product of craim 57, further comprising: 

2 a fourth set of instructions, executable onrsaid computer system, configured to 

3 a first subset of instructions, eracutable on said computer system, 

4 configured to determine said^ninimum-cost path to said destination 

5 node, said fourth set of insmictions comprising: 

6 identify a minimum-cost column of said columns, said minimum-cost 

7 column having a lowest cost entry of all of said columns in a 

8 one of said rows corresponding to said destination node, and 

9 a second subset offinstructions, executable on said computer system, 

10 configured to store path information representing said 

1 1 minimum-cost path while traversing said data structure from 

12 said minimum-cost column to a first column of said columns. 

1 61 . The computer program product of claim 60, wherein said first column 

2 corresponds to said ropt node. 

i/Mt/\ 
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